a b s t r a c t Children exposed to abuse or neglect show abnormal hippocampal development and similar findings have been reported in rodent models. Using brief daily separation (BDS), a mouse model of early life stress, we previously showed that exposure to BDS impairs hippocampal function in adulthood and perturbs synaptic maturation, synaptic pruning, axonal growth and myelination in the developing hippocampus. Given that microglia are involved in these developmental processes, we tested whether BDS impairs microglial activity in the hippocampus of 14 (during BDS) and 28-day old mice (one week after BDS). We found that BDS increased the density and altered the morphology of microglia in the hippocampus of 14-day old pups, effects that were no longer present on postnatal day (PND) 28. Despite the normal cell number and morphology seen at PND28, the molecular signature of hippocampal microglia, assessed using the NanoString immune panel, was altered at both ages. We showed that during normal hippocampal development, microglia undergo significant changes between PND14 and PND28, including reduced cell density, decreased ex vivo phagocytic activity, and an increase in the expression of genes involved in inflammation and cell migration. However, microglia harvested from the hippocampus of 28-day old BDS mice showed an increase in phagocytic activity and reduced expression of genes that normally increase across development. Promoter analysis indicated that alteration in the transcriptional activity of PU.1, Creb1, Sp1, and RelA accounted for most of the transcriptional changes seen during normal microglia development and for most of the BDS-induced changes at PND14 and PND28. These findings are the first to demonstrate that early life stress dysregulates microglial function in the developing hippocampus and to identify key transcription factors that are likely to mediate these changes.
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Introduction
Abnormal hippocampal development in children exposed to abuse or neglect has been reported by several groups (Chugani et al., 2001b; Carrion et al., 2010; Maheu et al., 2010; Garrett et al., 2012; Herringa et al., 2013) . Maltreated children show abnormal hippocampal activation that is associated with impaired declarative memory (Chugani et al., 2001a) . Adolescents that were abused or neglected have abnormal hippocampal connectivity that is correlated with the severity of their mood and anxiety symptoms (Herringa et al., 2013) . Exposure to early life stress also causes hippocampal abnormalities in nonhuman primates (Spinelli et al., 2010; Jackowski et al., 2011) and rodents (Bredy et al., 2003; Poeggel et al., 2003; Champagne et al., 2008; Ivy et al., 2010; Wei et al., 2012 Wei et al., , 2015 Wang et al., 2013) . For example, repeated maternal separation increases spine density in the hippocampus (Helmeke et al., 2001; Poeggel et al., 2003) , and low levels of maternal care, early in life, are associated with reduced synaptic density in the hippocampus and poor spatial learning in adulthood (Liu et al., 2000; Bredy et al., 2003; Champagne et al., 2008) .
Unfortunately, most of the animal work to date has focused on the effects of early life stress on the function and structure of the hippocampus in adulthood, with little effort made to elucidate the mechanisms by which stress early in life alters neurodevelopment (Kaffman and Krystal, 2012 
